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(54) SOUD POLYMER ELECTROLYTE, AND FILM, SOLUTION FOR COATING ELECTRODE 
CATALYST. RLM/ELECTRODE JUNCTION AND FUEL BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer 
electrolyte that is superior in durability and easy in 
manufacture, and a film, a solution for a electrode 
catalyst coating, a film/electrode junction and a fuel 
battery using the same. 

SOLUTION: Aromatic rings of aromatic hydrocarbon 
polymers are combined with sulfonic acid groups by alkyi 
groups and then an ion conductivity is large one as 
compared with the aromatic hydrocarbon polymers 
where the sulfonic acid groups are directly introduced 
into the conventional aromatic rings and the sulfonic 
acid groups are not dissociated under a strong acid and 
high temperature, and then the electrolyte film, the 
solution for the electrode catalyst coating, the 
film/electrode Junction and the fuel battery using the 
solid polymer electrolyte having enough high durability is 
manufactured. 
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0. mm\tm^^tix\^^rz. mt>. ^{afi^^ccx^i'^yptiju 

\r^m<D\t^m^(D{2) {zmmvrz'^mrj:7.)i7r^>i\ii&-^ 

(4) mMmmm-^jKomMmm 
mtm/'mmtk'^mx\t\' ^mmi^rzfsi^:t>7K^i.z2 
mr^mmr^^i^iiz^omTK^i^rz. m^nrzmxmm 

t&^i^^mmiiji^izm.^::^. mMmmthm:^M^mm 

MMicD (3) xm^^^nrzmxmmi&^mizjii^xm 
m^n. ^commmizm^^ti—:^>^—/^—<D/'%y^> 
^m\z^r:>x^^}^. y-ji^n^mmm^^^m^'tt 
X. ^(Dmm^^^m^^&t^imm^(Dt)7.mf^mm(D'i^ 
fj ^ mt2rzmmi^(D±/^ ^ {/N*-r ^j^-^yu-hje 
^^^u^mMz^'tmiw^i^^mmMmmm^ji^i'^m 

[0 0 5 0] mtmi^^i^'f-mmnmrnmizji^^mmm 
gsoomA/cm^ (o^n-x&m^mmum^'iy'Drz. ^(d^ 
^^m2\z^^. m2^<D\2\^-jf^mMm<Dmmmm:/mm 
m^v^ I ^m\^^tzmmmm^'^)V(Dm!K^u,^i^^x^ 

mf^^±:)V(DmMm^^^x^^. m2^<D\mn- 
y )V'tu7.)Vit^>mmmnm/mmi^tsii^^m^^tzmn 
mm.^-\L)V(om{K^UMf^¥kx^^. m2<D\2\zmr^ 
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m\^^fz^^t,^mx^'ofz. mi^m^ i.wmz 
uwmfm^mfmtx^-htm. <ur>fz. cd <h ^ 

m^hmmn^m \^^fzmMnM^^i)v^ o mi^mzmnx 
i^'^^cii^mmx$>^o X. mmm^RZJ^itmM^<omx 
w mmt^^i^co^^mn&m. 25mg/cm^ ^imi:^x^^\zh 

omtixi^^^^^^x^^. 
(5) mMmm<Di^m 

Mid (4) xi^^i^rzmmm±j}^^zmmmi^. giatc^ 
20 rmi^Ws^^mmnmm^iiFmi.rz^i;z^. z\cH(Dthtt 

^7r:l.rzo 
[0 0 5 1] (itife^^JI) 

(1) x;i^5t:>ft:3i^ux-T-;ux;i.3}x>(7)-g-fijc 

mnm. umn^. mttuvyoi^'s^mmi.rzmm.^f^m 

^^rDi^rzmm\(Dm'DnAi^y'^7.:n(Dp^^^^mm 
mi^fzm. 25g(D^ U X'-^;px;U3i^ > (PES) <t it^^i 2 

M^xntzo ^m^mT. ^mzx-mmwiyxi^- 

mmti^Tz. z.(Dmm\z. ^mm.mT. mwi.r^-f)^^m 
Tn^hj:oAM\<D^uum.m^mTi^rzo mymt^Wi 

5i^-r^/c66t0o< OchMTL. ^m^^m'^^^izr^'::>rz 
mt5^}^:x\^^zmr^mT^itrz. mTmr^i^oy^jt^m 
m^25x:{zxz. mr^mw\^xxj]^n<>i[:i.rzo 'A^^ 
x\ ^fs^mm^ys^jy \-)i^(Dm.^^>mz^':><ohm 

j©lHliKL./io mthl.rztLm^^=¥'^-izJ:^^^^>yi<^ 

m»h\^3\m&z^^^mmi^^. mmf)^^mzts:^^ 
xmornvtzm. sox:{zx-mmj£t&mi.rz. m^nrz 

40 ^ attm^i960g/mo \X^-Dtz. 

[0 0 5 2] 'Tyu>zi'-v^y^(DZ\\mmm^mzm 
^nfcSfrtex;i/4^>>ft:#ux-5";i/x;u^>SMai. Og 
t.^^>^^7\^2^^ 'J u y h)V^xri. i20t:tc2jir«ns 
Jtu/to ^<o^. ^^^L.Tx;^3^^>>fb3iflJx-7^;^x;^ 

xjU5^^>>ft:5j^'jx-^>iux;P4^>m^Sco<:t>3? 
mS^SffiSti3000g/mol i?;j^co960g/mol (Ofit J: 0 :^ 

(2) ^/SHmof^S 

Hftid (1) Tt#bn;^cx;p:j^>{b3i^ux-7^;i/X>iU4^> 
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"tm^ «*:WJt20 : 80 : 25) «CiS»LfCo 

\f:y'3-V'\z^^i5^7.±.\zmmv. mM.i.tzi&. sot: 
^ritzmmmm\\(o>( ^ymmmm. 02 s/cmT^o 

[0 0 5 3] y^yuy-n-v^ycfo^mm^mmm^zm 

bnfcHi(ldm»SMII<h-r:t>xM7K20^ U U 

An. 120'C{c2MPHlffiJ#Lrco ^<;)^^, «»KI^IUi 

4oafi%<;)e#a}t;^-4^>(c, (2) <;)5fflm%s 

:i(Dmm^m^mmmm\\^mm (2) -etf^n/ta^ 
mm\\<DW\m\zm^vr:L'iks ^i^-uxe^sttMo. 25mg 

[0 0 5 4] v^yu>zi-^y^(Dmw^m^m\zn 

(4) mMmmm^)V(Dm^iium 
\tmm}(Dmymmm^w\\<Dmm^zm^^tt-:r^>^- 

\z7r:-r^o{zthtimf±mjmo- nyx\ wmmmmmm 

[0 0 5 5] xji^^^aiiMt^s^j jL-^jix)\^^ym 
mm(Ozix b\f^m<D^mux.yi^-T-:fy7.^y^x 

7.jv^-ymmmn(D:3 7. hi,zit^\/BmTii^mx^ 

3 \z^mt^7.)\^^':fa ti;Kk4^ U x-5^;i.x;P:l^>m^ 

/t-yj],:tux)[^^^ymmmmtmm^z^^^^i.. n 

[0 0 5 7 ] ^mmmzfit^m](o (d (2) 
m^^^o\znmm)(07)i^=¥)\^m^if\'Lx:^jun^^ym 
m^f^^i.rz^wmmit^mj^mmn<D^^y^mm^ 
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960g/moi mmm) (D-i ^y^mm^^mmm^^i^^m} 
(D^(ot]t^\^x±^i^\zhmi^r imn. -i^y^m 
mmmMmt)^^\^^^^'b<Di^E^ ^y&m-mt±^\.^) . 
mmm] (Dmmmmoy-r ^ ymmmt,]^^m\ (ommmm 
(D'i:^yMnm^K>iK.^<. Mmm\(Dmmmm\^\t^ 

\(D (2) f)^^j^t^^^^\z'?^mt<s.y.}V'i\^^u\f:Mt^^^) 
x.-5-)V7.}Vir^ymmnm\%7.)v^yit'^mmm\:7^m 
^mmnrnhm^Os ^Mun-y)V:^u7.)v^-ymm 
10 m'mmt.nm\z^^^7r^\^. '3:Ahh^mm'<Li.x^ 

[0 0 5 8] m:mm^ms);ti^km^(D o) t^^^-h^^x 
ymmMmmm/mmm^^timm\z^^^7v:\.. nx 

[0 0 5 9] X. *SS{5^jmr/]tg^«^J1(7) (4) 

(ommmmw^mm i^m\'^\t^m\ (ommm^^wm mm 
ctofiitiTt^^o ^^mo^mmmmw-'^)vu{^zi:z.hx 
n-y )v^ux)vt^ym^mmnm^^)Vhnm<Dm{K 

^m^-oxnmAi'^-^tmM^^^x.xi^^^. 
[0 0 6 0] mit^^^f)^^x^\zn mmm\(Dmmm 
mw-^M <D\htim.)±mm^.9Nx. umnv^^mmm 
'^x^^)mt,^t)^^. m2^(DU(Dn—y)\^':^uy.)V 
30 yi^ymm^m^^rci^Mhmmx$>-z>rzo --js. 15 (itsc 
m\<Dm¥Amm^'^)V) (D^iim}±.m)m^-mx. mm 
m^mmm'ikx^tif)m ku^tz. c(Dz,tf)^iE> 
mmitTKmco^-^mmizyjv^jim^if^^vxxji'^ym 

xjvTt^ym^mim-^vrz^mmm^tyKmm 
mmm^m^^rzmMnmm^ji<xDmM^\zmnx^^^ 
z,^f)m^x^^. X. ^mmmniti^i^no^my'mm 
m'S:W(o^^mmmm. 25mg/cm2 tm\:::^x^^\z^mt) 

mmmi&&mmmm(D^:tymmm<i:.o±^<. nmm 

X^^^^^^X^^o 

[0 0 6 1 ] mmmz) 

(1) x;U5t::/n tvwb^^ u j^-^-JVx.-r-ju^ h y<o 
50 ^^^mzmm\(Dm^uti^y^7.zi(on'^^^mm. 
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^\.fz.\^. 14. 5gC03i^'jX-T->iUX-T-;|/^h>. 12.2 

g (0. i^;i/) (r>-:funy^)\,vy. g:i^L/i50mi<^)- 
h D ^ >-tf > An;^. b fci:;5^ e» *<J305i^3&^ttT 1 4. 7 
g (0. ll^;i/) cDSttTKJgfbT^u^— »:>A^^jnx./io MtK 

1f tc ct ^ JK-r :t >7K^^ ch ®: ^; [ M ct ^ 
nfeMJEiSii^Lfco t#^n?tx;i^^7'Dti;wt::i^ux-7^ 

[0 0 6 2 ] xjin^yu hf ;Wt:4^ u x— 7";px— 
|>.>m«M<^r:x htiTtTH^co3c{tlfaYj:x>>?-ry^X^ 
U x--^;i/x-7^;i.^ h >^lS*^Jcixli 

t^mx$>^o 

^Sl. Og<h'1' :t>3^^*20a U U b;p^An, 120t: 
tc2MPBl{SJ#b;^o ^(DW:. }^^\^X7.Jl^':fu\^Mt 

mm^mij^vrco ^o^m^. x;^^y^t•;wl::^^^ux- 

mt^t^^ rSOOg/mo 1 1 Sifiiti^'cC/^- 7 :t P X 

(1) ic:^Lfccfc o \z^^muxji^^>itj^mmmit7i<im 

#T2500g/niol (h^^bb. ^)m(Dmg/mo\(DmJiO±^ 

7^: T'p hiVHb^i^ u x--^;i/x-5";u^ h >mMmm^m 

mmm^mmiz^m^^i^. zi7.hii!mmmiLi.xm 

(2) mmmm(D{¥m 

mm {}) xm^nrz±f^^^smm%<Dmmzf^^j:^ 

\^>zi'-hlzJ:OijyX±\zmmL. ®K:L;^c^, 80t: 

u T^J542 u m(Dmmm.m 1 1 1 ^ l 
[0 0 6 4] y^ya>zi-y->^<DS[^snmmmmzn 
(E>nfzm$mmmm\ 1 1 <t:< :t>^m7K2o^ »j u 

^An. 120t:tl2MFBHSf#Uito ^<D*S^. ^CD<::t> 

^a^tli^iix Hor)/^->';P:^PX>iU7t^>^6g<h[^t*t:: 
J:biK{«2cr) (2) tC^U^tcfc ^ ^CjtiKW2c^Iffi?^j:X;^3^^ >{k 
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U x-^;ux;i/;J^>t^m3>!i(?:)itl5^^J2c^ (2) (ctEim 
0, JSf!fliYci:A-:7;i.:rPX;i/5tJ>ffi^<!:I^^(cgJcJ&^^ 

(3) mmmi^&mmmi&Rzsmymmi&^i^(DiiFm 

40fiS%<^e^fi^;^-#>lc. Sftffi (2) 

10 mkmmm\\\^mu (2) xn^nrzmmmm\\(r>m 

[0 0 6 5] 40fiS%<oe#fflJt;^-7j^>fC, ^MiCOit 

fe{?ij2co (3) (Dm.mmm.mMmi^m\'^^mm (2) t# 

fi^-aO. 25mg/cra2 <Dfli/®»^^#:| 11' €:f^Sb/to 
[0 0 6 6] 40as%(^e^fflJt;^-3}?>fc, :7p 
p X ;w > <7) 5fi a % its o r ;i/ - - tK ?g 

20 n.^^o\zmm\^. ^-xz^m^'^x^-y.h mmm 

Mie (2) xm^nrz,mmnm:\\\(omm\zmM\.rz. n 
mnmt:nmmm^mm\t^m\.. ^-\zmMx^r. 

[0 0 6 7] j-yu>zi-^>^(DZ\]z^^m^m\zn 

yh)v^xn. mrz\z2mmumi.tio ^<Dm^. my 

mmm-^i^WWt^izix h(D/^-yjl:tay.)i';i^>mm 

^/t-y)V:tuy.jv7i^>mmmm^m^>xi'^m:i^rcmx 
30 mmm'^i^tmm\zwm^i^t>^r. m^i.^f)^D\^x 

[0 0 6 8] X. 5^ya>z2-^>^(DS{\snmmm 
^izmh>nrzmtmymmm^m i r <h'i' :t>5Z^7K2o 
5 ij u 'V h;p^An, MOx:izmm^^iyrc. ^<Dt^ 

[0 0 6 9] i^mcoitmmza:) o) tc^bj^tct-^ 

hmmmm^mmmm\y^m^^xi^m:Lrcmxmmm^ 
40 my\-^m-iimmA^^m^wxm:^mi>. \t^\it^\zt^ 
0, nm\mmnx\^^tz. ep^, 3cfiib73:x;i'7j^:/ptf;i/ 

U ^ P P h U X;W:t P X^ U >m^KHi/m W^^i*: 
\tm.v^<0\t^mi<D (3) {CldmUAc?cfii;'ci:X;l/5l^>{l:^S 

-y)v^uy.)Vi)^ymm/mmm'^wtmmzic^^7r: 

(4) ^f4mffi#ir;^ffi;^ttHgHf« 

50 /msf*^i+:^sf«ir;Kcm^c^, mmmmti^fiV^m 
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m\ (A/cin2) <0^#aS:fj«EEHO. 6 (V) X*. mffiSrSSO 
0 (mVcni2) (0^^\hf}mmt{i.l% (V) 

[0 0 7 0] nmmicom/mmm^mw^uwv (om 

m??it^S300mA/cm2 (D^nx&mf^UWiUM^^n'o 

wv^m ^^rzmnmmm±:ji^(Dm^i^um^^x$>^o 

msmmmmxhwmt^t)^^. m 5 (Dn(D/^-yji^ 
7ru7.)i^^>mm^m\^^rzf^^tmmx^-orz. 20 

5 4^ <D 1 9 im^ xzwm b fzvmimi(0'x)v^^ >{i:5?s 
mB,\^i^*mMn^^Wi\.tzmMnMn-'^M <j>^-hn, 
mmm. izyx. mmmmsQQQmmmxmMm<f3: 

-otz. 

[0 0 7 1 ] z:(Dz:t^^ib^mmmit7Km<Dj^-^mmiz 
yji^jvm^ifti^xxjv^>mm^^^{.rz^-^m^it 
yi(immmmm^m\r^rzmnmmm±:)vt)i. x;p7jx>s^: 

mim-^ u tzj^-^mi^ityi^mif^mmm ^mi^ tzmnrnm 

?&^-tr ^I'C^ m ;'3mm75/^*it*5^{^j2<7) j^5^f^^mii;u<^ tb ^ 
®agst)cms«««Sffl^?^<^-r :t >»ig*;&^itse{?*j2 

it^mziDm/mmm'^i^j: o mnx ^ <b ^ « 
(5) mMmm(Di^m 

nt]m (4) T{^ML;^cmm^-ir;U^36^li^b. lilSch 

mm(Dmi^^i^^mmnmm^i^mi.rztz:^. skwco 

[0 0 7 2] i^^m2) 

(1) x;U/i^>it;#Ux-a->'Ux-T';u^ hXio-g-^ 
mLfz^. 6. 7gC04?Ux>-^;i.x-7^;i/y hXPEEK) <h 

9B%(Dm^mmm\^xnrz. ^m%mT. eortcxeo 
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Vfzo #?>n>^x;U5^>{t:5i^ux-5^;i/x-5^;i.^h> 

[0 0 7 3] ^y'n>3-^>^(7)SUSS^^^§§JCf# 

^ntzT^ji^ii^ >it^^ u x-T-^px-T^-^py h >mmm^. 
og<h<:^>^«i*2o^ u u hji^Ati. mx:\zmm 

^mi^fzo ^(Dm. ^^i.xx)i^s>it^s^)x.-^)iji 

tz. ^cDje^. x;U3^>{t;5l^Ux-5";ux-5^;i.^h> 

±^<fxD. y.ji7^>mf)mmi.x\^^rzo 

(2) mmmm(Di^m: 

Mffi (1) ■T?^#^n}tx;^7!^>^b7^^ux-5^;^x— 7^;^ 
^;i/3i^;PAT^ K-s/^D^4^ity >-p^5^;i/x^;i'y 

h>m^mm («^m20 : so : 25) l3^»b;to ^ICOS 

m:. ^ox:xM^^^mi.xmm45uif\<Dmmmm\y^i'^f^ 

[0 0 7 4] 5=-:7n>rr-7=->^c7)SUSM^^^^^{Cf# 
®MIV<h-f :?f->32»*20^ U U hJV^Xn. 120t:tC2 

h >mmMm\-±mf. i^^i^^izr^^x^^rz. 

(3) mmmm^mmmmRrfmxmmm^W(Di^m 

4omm%(DB^mt^ti-7r.>i.z. m'd (2) (D5iim%^s 

$-&T-^"XN mmmm^mmmmm ^mmLtz. 
z,<Dmmmm^mmmm\y^m$^ (2) xm^ntzmm 
mm\y(Dmmizm^i^tzm. ^^i^x^^mmmo. 25ing 

[0 0 7 5] ^y'n>zi-^>^(7)SUSM^^gfl^§stCf# 

^nrzm%mxmmm^my^-r:t>^^7i(.2o^ u u ^> 
h;u^An, i20t:tc2)@p«mj#Lfe. ag/m 

X^^fzo 

(4) «S*?fmf&¥ir;KO»^VttK®l 
Jt^{^J2<7)8g/SW^^{<^IV(Onfn{RiJ(Cf?^v^;^-;lf>^-- 

/^-(D/^y^>^^:^{^nmmm^mm^^x. ^(dm 
m^^ ^ m^^m tmm-^<D:»ys mii^m^&cD tssij ^ rz 
mmii(D-t/^u-^ (/W7t?-^:/i/- h) ^^^^^^^-ssi*: 

(D^nxEtm^mmum^n-Dtzo ^co^*. igiscoig 
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[0 0 7 6] X;U3j^yDt!jKb7t?'JX— 5^JUX— 

[0 0 7 7] 3^S£{?iJ2:&mfcl5^{^J2(Z) (1) i^^^^i^Tj^^-Scfc 

[0 0 7 8] ^J6{?y2]S^a'lti5^{5SJ2c7) (3) T^^b^^O^^cfc 
o {cgeM{5^J2(7)®4iMiSKMffl^f{^t^^#^^{t:7K^lg 

(4) ;^?^b^?^>^act:^^I^I^g{?^J2(0^aifc^«^affl?§^^5c<& 
^ (.^fc»4m^m-tr;K7)tti;^7mjEtmieW2comSttit 

[0 0 7 9] mst)^iE>»t)^^^o\z]s (mmmzaymn 

ji^ymm^m^^rz^^^mmx^'Dtio i9 (it 
m^mmmfm^x\h-f3 f^m. <u^r^. :i o c <h ^ ^ 

^z^tmrnx^^. X. ^SS{^J2JSLmb*5^i^J2<7)J5i/^ 
t)^>r. gesg{^J2<o»f«^*ir;i/(7)ffi;^^m7;^^'i:bKW 

W2(^Bi/mffil4 ^i4i;:?^'ltl^e{^J2<7)MXmMJ^^^ct 0 ffi ^0 

[0 0 8 0] mmmz) 

1=1 wC 

^ o 1 1 Ac 5 0 0 m I (7) Eg o p 3)tL iS :7 ^ X n <7) p»g a$ ^ ^ ^ ^ 
12. 2g (0. (^>>^n/^>'th;l/h>, aJSLifeSOmI 

14. 7g (0. 11^;W) coSilTlctS^tlZ^WaxC^A^JtlPx.^to 50 
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'^^^x. K^Mm,^^^^'}vV)V(r>'m.^^yi^\z^->< 
0 ^mT-r^ chxxjUTi^z/u tf U :7xx u>-tf 
;U:7^ F^Wffi^-tt. iSii^lHliKLfco Wffib/ttt:!^^ 
^ - tc ^ flii-r :t >7KiSc^ ^ ®: ^5 1 it l;i J: ^ [HliR}^ 

mm^^^mzf^^^xmomi^fzm. i2ot:(cT 

-uy-^ji^y^ y K«^K<D^:t>5cmS^Sfiati52 

[0 0 8 1] x;P5^::/ntf;Wb3}^u^xxix>if;U77.< 

Km^K(7)nx htiTfTM<7)?c«;:i:x>>^- T^^x^ 

-yi^-e^-STpij yjL-uy-^juy^ y \^^mwz}j:m 
xm^x^^^. mnt^^Mxsj:n^mxm}t^n^ 
n-y ji-t n x;P4^ >mmmmo:>zi X h \zit^X}m^ 

[0 0 8 2] ^xn>zi— 7^>^cr)SUSMS5^§§§t::?# 
^nfcx;i^:}^yafcf;Hb7i^U :7xxu>it;i/:7^ Hi. 
Og<h'f^>3^m7K205 U U h;i/^An. 120t: Ic2j1Fp1 

^^L;?^.. t(Dm. ?^^bTx;i/5l^yut:;Hb7j^'J 
e> ■r520g/mo I <h iSfiffiT^/t— n X >Kli^H <h 

(^<ttc^ST^orco mm(D\tmmz(D (i) 
L;^c<:fc o \z^muxjV^>i[:'^Wrmmi\:yi^mmmmm(D 

:^>^mmmmmm\tm-mmn7K^m^n^x2Bm/ 

moli:^>fkU. M^cD500g/mol<^<Bcl:O;>c^<;^ci:O> X 

;i^^>S^^m^bTi'^;^Co EP-^. ^liflifj:x;uxKyntf;^ 

{tsji^u y:r,-u>-^)uy^ y \^mmm\t'^m(Ditmmz 
<D (1) izt^mi^rc^mtiiXjin^yit'^mmmitTi^mmm 
mn^m^n. ^Am^/^—y)v^u7.)Vi\^>mmmnt: 
mmz'i^'^^T^i^. zi7.h^^^f)miL\^xmnx\^^ 

(2) mmnmoi^m: 

mm (1) xn^nrz.7.)V'Jt^zfu\iMt^^^)yjL-u> 
^)vy^y \'mMn^^m.m%(Dm&\zt^^^^\zw-' ^ 
=^)v\fiu^)\^>mm\zmmvf^o z,(omw,^x}d>zi- 

[0 0 8 3] 5-yuyzi-'r>^<D%\^m'Mm^mz% 

An. 120r{C2MrBl{S^}^L'7^Co -^(7)^^. ^(^'1':^>« 

m^Hi^:3X h(0/i->';U:tox;U3j^>g^Sicbl^ti(c*;j 
fe0ij3co (2) {c^Lyccte>fclti^M^fffi;^ci:x;i'4^>{k^ 
tt> ti^fi^tc;^ci:oTt.irco EP-fe> ^fiIljY«cx;i'5i^yD tf 

jKbTpu yjL-u>^)vy^ ^ \'nmmm\mM(D)^^ 
mz(D (2) \ztm\.ti^mt^y.)Vi^^yiti^mmmti\^m^ 
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(3) mmmm^mmmm.-Rxsm/mm&'^W(ov^m: 
40fifi%(^e^fflj#;^-#>ic. ffifiB (2) mmmm 

m^m^wmmw.^m^ (2) -vn^bntimmnmNcD)^ 
ziOju^^mm:^-^^>\z. sata (2) m«®v<7)N-^ 

cco^^M^^^ffl^fllcV' ^mftB (2) T#enfc 
f#mO. 25nig/cm2 (j^S^') ^ S^-^I/^^nC^ 

[0 0 8 4] mm(Dit^m3<Dmmmm^mmm}m\^ 

fflt^AcJ^^, ^<[^-{CL.Te^iiltM0-25mg/cfn2 m 
mm) <i:e^-;l/5":i»^A^^fiJtS0. 3nig/cin2 

[0 0 8 5] AQMm%(DB^&ntl—7i^>lZ. 

t^^^^^zmmi.. i^-iz^m.'^i^x^-T.h mmm 
HuiEi (2) x%iE>nrzmmmm>^(Dmm\zm^vrzo mm 

[0 0 8 6] ^-yuya-y^y^osusm^^m^^izn 
hjv^xn. mx:{z2mr^m^i^rzo ^(^^^. mym 
-yj\^:tux)i^ >mmmn ^m^^n^mi^ rzmxmm 

fZo 

[0 0 8 7] X. ^yuyzi-y^-y^a^susmmmm 

mz^^nrzmm/mmi&'^i^r t^:t>^m7i^2o^ 
^j^jy bji^xn. ]2Qx:\z2mmi^mLrz. ^(d^^. 
mxmmm^m' \tmm^m^m/i^nx\^^rz^m\ti.'D 

[0 0 8 8] --Jj. mm(Olt^m)(D (3) trTKb/cJ:^ 

t mmmm^mm mm \^m\^^xipmi. tzm/nmm^ 
m\\tm~mumy\^»m^nxm\tmf. ^^^i^^izu 
0. mm\tmy)^nx\.^rz. m-^. "ici^f^xji^^-y^^ji 
it^^jyjL-u>^jvy^ y \'mmnm/mm^&'Bxm^ 
^5^oit«{«3cD (3) \ztm\^fz'iKmis.y.)V'^syi\^^^m 

y )V:i-u7s)Vit-ymm/nmtk^wtw[mz^'j^^7r^ 
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(4) mmmmmM)vti!,Mmim 
mtm/mm\^'^w^mm\.tzm'i':^y^^\z2mf^m 
mt^z.t\z^^^7\^-^^tz. n^nrzm:/mmm'^w 
^mm'^Mz^^^z.^. mmmM^Mm^%m\^rzo 
m:/mmm^w^^m^^tzmmm^i)v<omm.^m - ^ii 
mj±^uyh^m^\z^-r. m^^m,\ (A/cm^) (ot:^ 
^tim]Em.^2 (V) x\ nm.^m.z^^ imk/zmn (d^^^ 
m^^amtm/s (v) xm\^^i^^mm¥tmfi^m±:)VL 

10 x^x^^mm-^mx^r^Tz. 

[0 0 8 9] 3^. mmmi¥m{^TmmAmmm-'^)v^m. 
«ta^S3oomA/cm2 (D^^vx&nmumuM^n-^tz. ^ 
(o^^-^mi \Z7^^. mi ^<T>2mrJmmmmmm.m 
/mM\%^m^Wi^^^fzm^mm.^'(L)V(DmMmM,^ 
*T^^o mi^(r>2\\mmmm/mm%'^m' ^m^^ 
tzmMnM^^)\^<oWiMmM^^x^^. 7*0022 

y)V:tuy. )i^>mmmmm/mmm^i^^m 
tzmMmmm-tjicomMmm^^x^^. 70201- 
^Tci: o izmmsmymmm^i^y^m\^^rzmMmmm 

20 ±:j\^(D^timm\twmQ. 78VT% ummmbmmm^^x 
hwrnt^tD^-r. m7 (D22<D/^-yji:tuxji^>m 
m^m^^rz»^^^zmmx$>r>rzo --Jj. m7^(D2z (m 
mzmm'r^it^m3<Dxji^>iti^mmmt7i<immm 
m^i^mi.rzmnm^m'^iM (Dihtimf±mjmo.s3y 
x\ ^m\^mmmmmxn^t]^m<r^^rzo z.(Dz,t, 
f)^^'Bmmmt7i^m<D^mmm\z7)v^)vm^it\.xy. 
)v^->mm^^'^\^rzmmmmti\^m^nM'm^m\^^tz 
m:mmmm'\r.)Vf)^. xji-^^ymt^mm-B^i.tz'^mmm, 
ityi^mn^mmm^m\^^tzmMmm^^)v^K^miKmzm 

30 tlXl^^^Z.tf)mBX$>^a 

[0 0 9 0] ^/c> mmm3Rz^mmz(Dmymmm'^ 
i^cDB ^mnmm. 25mg/cm2 tmcx^^izh^t)^ 

x^^^^^^x^^ 
40 (5) m:mmm(D\^m^ 

flJIB (4) T'f^iSbrc#m?&ir;l^^36^ffl^b, mzt: 

mm(Dm{^^i6^i'mimmm^v^m:\.tz^^^. zv!h<d 

^ti^^l^tz. 
[0 0 9 1] (tbilseW) 

(1) ys)V^^yit^^')y :^-uy^)Vy ^ y \'(D^^ 
m.nm. um\^ mtf2)vy^L.'^^mwi\^rzm^nin 
^ ^ o tt ;^c500m I <7)iigo 1:1 Al: :7 ^ X n CO SB ^SSe 
glUfc^, 5t:tcTi2g(03i^U >'ai:2U>it;u:7>f y k (p 
PS) <h220inico^DDei£^^An;to mm^m.T. 5t:(C 
50 xzmm.w\^x??%^mm\^tz. -a^^^x. 2ot:(cTi5o 
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[0 0 9 2] v^yuyzi-^>cf<Ds\}sm^mm^^zm 

cotg, ?^aLT;^;u^>>ft:>i^u yjLzzu>^)iy-( v K 

St^3500g/inol <h*;j^ct 0:fe^< ^^cC 0, x;^3^^>S;&t^ 
(2) m»Mflg<^f^K 

^^;i.X^;i.>y h >^^^iK («i«lt20 : 80 : 25) \Z^ 

miyTz. c(Dmm^x}d:yz2-hizj:o:^^::^±i^zmm 
^>it^^) y ji=-u>D-)uy ^ y i^mmmmyi^i^^i^ 

[0 0 9 3] "T-yuyn-y-y^o^susmmm^^^z'i^ 
i^nrzm%^y.j\^^><t^v y jL-u>^)uy y \^mm 

Mfl^Vli:-r^>32^7K20^ U U hJl^Ati. 120t:tr2 

MrB^{»l#U;to ^(7)^^. x;U5i^>>fb4^u >^al-u>1f 
Admm%(Dm^m^ti—'^^>iz. ttrta (2) (^5SM%it 

-;<^;^x^>i^>y h>^^?gjgc^. e^fi4«l<i:S5^^« 
^K<!:cofflmit;;>^'2 : } tf^^^vlzmiJUl.. i^-lz^m 

z.<Dmmmm^mmmm\^m^ (2) xm^nrzmm 
mm:y\(Dmm\zm^{.rzm. ^mi^xm^mmmQ. 25mg 

[0 0 9 4] ^yu>z}-^>>:/(Dsusmmm^§^^zn 

hji^xn. \2Qx:\z2mmi^nLrz. ^(d^m. m/^m 

(4) mnmmm±:)i<D-miKfmm 
}t^m(Dmxmmti^^i^y\<Dmmizm^^:^-yf^>^- 
/^-(D/ty^y^^^i^nmrnm^mm^-^x. ^(om 
mt)^^m^^mtmm^<D:^y.ms&m^(ot^m^mt2rz 
wmco-t/tu-^ {/"^-i^-^yu- H^^h^tn^mw 
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(D^n-xBcm^mmum^n-Drzo -^fois^. mi 022 

mxititif)m<rji-:>rz. 
[0 0 9 5] x)i^7t^y'a\iMt^^)yj:.-u>^)i^y^ 

^y^T^^jpu yx.-uy-i^jiy^ y \^^^.mz]xm 

xmmx^^^. mmf)^^imx5T.m^Mx mm^n^ 

/i—yju^i- ax)V^ >mmMM<oz3X h tcit-<Tl/50Jl^ 

w [0 0 9 6] ^mmzRzfit^m3<D (d /)^ibm^^<^ 

o izmmmz(Dy)i^)um^:m^xx)i^>mm^^^ 
vrzi^-^m^it7Km^mmmtit^mz(DysJi^:it-^>mm 
tmim'^i^rz^-^mm^t7i<:mmmmm^r). mx:<D 

[0 0 9 7] mmmzRzj^it^mz(D (d jkzf^ (2) tJi^^ 
z) {zmmm3<Dy)v^jvm^ift' bTx;i'4^ >^ 

nmmz(Dmmmm<D^'t>mmm\titmm2(Dmmmm 
<D^'t>mmm<^D±^<rzisb. ^mmz<Dmmmm\t 
\tm:mz(ommmm:c^omnxi^^. 
[0 0 9 8] mmmmz^it^mzcD (3) ^o^^^^o^-sj: 
^ {zmmmz(Dmmmmmmmmm\t^Wrmmtyi^mm 
mizMLx. /-^-yjv^u^jvn-^ymmmmMmmmm 
mm^omnxi.^^. MmmzRmmmz(D (4) 

fc^»m?fem-tr;UcDtf:l;^mi±friitl5^{J^J3c7)milMl^MM 
ffi ^ ?fic ^ ffl ^ ^ S ^ ^ ^ ir ; CD m m ffi ct 0 ^ < . 
3ISS^J3<DmSM^^Sffl?g?^tiit$3^{?iJ3com^Mi®1^ffi 

[0 0 9 9] m7f}^ib^:^^^<ko\z2Q mmmzoymM 
mm^izM (Di^^tjm&mmo^i^yx. wmmmoQo 
mmWiXhwm^^t^i^^. m7^(022<D/^—yji^u 
xjU7t^>mm^m^^rz^^^^immx^'Drz. --jj. 23 

ammz(D7.)Vyi^>m^mtm'^i.rz=^w^m^it7i^m 
40 ^m.mn^m^^fzmmnm.w-\L)V) (DVd^fjnj^mnm. 
esvr. mmm^m^mwx:\^tif)m<ti'otz. ^<dz. 

y.)v^^ymm^^^'^\^fzi^'§tmm\:.yi^m^mmn^m^^ 
rzmmmfk^-^)Vi)^. 7s)VTt^ymt:mm'^\^rzmmm 
m{ti^m^Mmm^m^^rzmmnmm'\L)v^ d mM^iz 
mnx\.^^zit.mj]Bx$>^o mmMzj^uitmmz 
(Dmymmi&'^W(D&±mi^mm. 25nig/cm2 tmcx$> 

50 \^'mmmio:>m/m.mm^{^(DmmnmBLummmm.^ 
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[0100] (MmmA) 

gs ^ O fc 500m I <7)Eg O P ^ X 3 <D ^ 

miytzWi. 12. OgcO^tt^i^'J >'xr:l/>:t^1j-< Hta-P 10 

PE). 12. 2g (0. l^vil-) (D^u/^^-^JUhy. tfimi^fz 

30^;&^frtT14. 7g (0. 11^:>IP) (DMyiamitr Ji^ ^ 2^ 

^m^fz. t£7K«{br;u^^c^Aco^ijn^T^. isot: 

370g/mol"T:^o/to 
[0 10 1] X^W^i^yneJHb^PU 7xxi/>:t^it-f 

mx^^. 

[0 10 2] ^-y u>:3-T'>^(Ds\}smmm^^izm 

mmm). (^g^z'i^>^my^2o^ u u h;i/^An, 120 
t:(c2MrB^{Rt#b;^Co ^(O^. ?^aiLT;^;i'^yne;u 

4^ U :7 :n - U >:^^^-th-r K^^MCO^ ^ >^^S^SS 
Sti?;JW <i:|g^ ■r520g/mo I <h gifilii?^/t— :7;i/^ □ 

{^J4(7) (1) tr^b;tcfc-5)tc?c«?'cj:x;i.;t^>{b^SJ^^ft 

:^€<;^<i:o. :^)\^:^>mf)mmLx\^^rzo m-^. ^cto';^ 

tl^3$<^lt*5it?iJ4(7) (1) (cKaLfc3cfiB3;^j:X;i/3j^>ib5fS 
jS^^{b7k^l^m»S<hS?^0> ^imU/^-y)\^:ta:^ju 

Lxmnxi^^o 
(2) mmnmcoi^m: 
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h yu-^mm mmitzQ : so : 25) izmmi^ 

©KU/t^, 80t:T'm'^«:^LTMi?42Min(OX;U7js:/ 

[0 10 3] ^ya>n-^>>^<Dmmmm^mizn 
^nrzmirdmmmm\\^i'i^y^myK2o^ u u hjv 

ItmmAcD (2) {c^L';t=t'9{clt^M?cffi;^^x;P4^>{t: 

mf. ^^^ifi^izfji-Dxi^^rz. m-^. ^^mtj^xju-^-yu 
\iM\:m^^^')y :iL-uy^^^-( \^mmnm\^m.v^<D 
Jtfewco (2) \z%m.\.rz^mt^y.)Vit^>i\:'^mmmt7\^ 
mmmmmn^^ts.K> . nMf^n-y)V'tuy.)Vit^>m 
ziy.hizm^.tm-<LiyX^nx 

(3) mmmm^wmmmmsm:/m.mm^^<DVFm 

Am^%(oB^unf}-^^>\z. sate (2) cd5Sm%s 

Scon, ->?;?<^;U7l^;l^AT^ H->'::7n^^1ty > 

mnt.<DmwL\tm:\tit<;.^^o\zi^.isci\^. ^-\z»m 

tz. z,(Dmmmm^mmmm\\^md (2) -cf#^n;t 
x;i/4^yat";wk^'ttjsu:7x-i/>:t^ii-i' vnmn 
my\\(Dnm\zm^\^tz'iik. ^mi^x^^i^nm. 25mg/ 

[0 10 4] y^yu>n-^y!f(o%\}mmm^mzn 

^ntzw\tm/mmm'^wy\\^'^'ty^m^2{i^ u u 
vh)v^xn. mr:\z2m.mm^\^tz. ^(d^^. m/ 
mmm'^W'i \\\tA^y.Vo:>n-y ji:t a x >mm 

t/'^-y )Vytax)]^^>mmMm^m^^xiipm\^rzmy 
mmm^i^tmmizim^i^i:>^r. m^i.'Df)^K>\.x 

[0 10 5] mm(D]A:^mA(D o) {c^b;^cfc^ 

Jclt^xW^fiibV^cCX;u^>{b3^1^M^{b7K^^ffi«MHiVI 

s^{4^vi 1 1 \tm--bmm7K^m^n^xm\tmf> t^^t^ 
ji^€ri4^ti^aiC?)iti^{?tj4(D (3) ^z$^m\.rz^mr^y^j\^^> 

(4) mmm^±:)v^M^.mm 
mm/mmm'^wy\\^mm\.tzm.'i 't>i)fi^\z2nTi[ 
mm-r^^^izx^^T^^-^^tz. f#bnfcRgxmw^^r 
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dgaE?ffi300 (raA/cin2) (Ot^&timE^m^%2 (V) TSft: 

m 9 ^(Di^\^n-y )i^u7.)v^- >mmmnm/mmm 

119(^24{c^-rj:-3f;:ffi:^«i±(i?;jm 82VT> T^mm 

RUitmmA(DmymmiM'^i^(Dm ^m^mm. 25mg/cm 

mm J: D^^<. ^mmA<Dmymmm^m^iti&m4<D 
(5) mnmm(Di'^m 

MiB (4) xi^mi^tzmmm-^ji^zmmmi.. ms^i 
[0106] (]tmmA) 

mLTzm. 5t:{rT12gCD4^'j :7a:- l/>:^^1t-r H (m- 

Tzmmm^xpps^mmLfzo -a^^x. 2ox:\zxm 
a^^vrznim^^^-^-^z^^u-f^yA^^t^tmmm 

fiSttl490g/niolT-^o;t« 

[0 10 7] 'ryu>z2-^>^<Dsusnmm^^\z.n 
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1. 0gch-r^>^^7K20^ U U y f->iU<&An. 120t:tc2il 

^o±^<f^o. :<jv^^>mf)mmLx^^rzo 

(2) m^M«i(7)f^^ 

sffts (1) xn^nrz±fi^m^smm%(Dmm^zu^j:o 

70 y^^JVJi^Jl^ h >®^^JS (#:m20 : 80 : 25) tC?g 

f^vfzo #^nfcx;u4^>>fkigtt4^u:7x-i/>:t4^ii- 

[0 10 8] X;U:}^>{t;^'l4>P'J :7x — b'>:t4^1i-'< H 
m^K5^VIII^>f :t>32^7K205 U U h;U€An. 12 

(3) SSMjK«cMffl^?&^Z>m/mMJ^^«^(?)f^^ 

40fim%<^a#ajt;^-5p>fc, mrte (2) x^uti^wi: 

<?)mM«^»^ffl^?flcVIII^HaHB (2) Ttt^nfcX;!/ 
M:mU;^ct^. $Z<^UTe^ffiJtSO. 25mg/cm2<Dlg/«ffi 

i&^m\\\^i^mvrz. 

[0 10 9] "j-yuyzi-^^cfoysusmmm^mzm 
iE>nrzmmymmm^{^y\ 1 1 <h-r :t>^^*205 u u 

H^ii'^An. mx:^z2mm^m'rzo -^cd^s^. Hi/ 

^mxi^^fzo 

(4) ^f4m^^-fe;K^i^A'f^kH^^ 

i:bix{?ti4<o^/miit^^#:vi 1 1 (D-mmizm\^^tf-^^ >^ 
40 -n-^/^y^y^ui^nmrnm^^m-^^x. ^(d 

m'^x\hMm<t^->tz. 

[0 110] x;U3iNyDfcf;Wk5i^u >'x- u>:t^i^-r 

K®«?!aonx HHrfiHS(D3cfiE?^ci:X>>?-T7?'^X^!y 

50 mx^^^. w.m^^imx^yM^m.xmm'^n^n- 
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3/ 

[0 111] nmm4Rzsit^mA<D cd ^o^^^j&^^j: 
[0 112] mmmAjsLmmmA(D (d rzs (2) 

490g/niol geSSWco-r :t >^«IS^Saffi;^>^*ltiKWI4 

<D^<DtLit^x\^xi<^\^^\z^^^^ -r^>35ia 
immA<Dmmmm^Kimnx\.^^. 

[0 113] '^mmA^XS)A:mimA(D O) ;5^^^7&^-5ci: 

o \zm^mA(ommms.m^mmm.\t.^mmm\:.i^m^ 20 
mwL^Kii^nx\^^^. 

[0 114] ^tz. mmmAmsit^mAcD (4) t^^i^ 

f)^^^o\z'^mmA(Dmmm.m^mmmm^m^^rzmM 

[0 115] m2t^^ifff)^^^o\zzA mmmA(DmM 
nm^'^zM <7)m;^;mjEti«!jffio. 82VT, umnmm^s 30 

mr^'^xhym^^^^tD^'f. liI9 4'c7)25(7)/^->';^^n 
xji^^ymm^m^^rz^^tmrnx^-orzo 26 
{mmA<Dm:mmmm^'\LM (o^timiE-mnm^^ 63v 

^^^^wmmi\:y\^m<o^mmmiz7 ji^^jm^ifri^x X 

itA<^m7^mmn^m^^rcmnmmm±:jv<^vm^mzm 
nx\^^^z.^imj]mx^^o mmmA'RmtmmA(D 
mymmm^w<DB^mmmm. 25mg/cm2 ^mcx$>^ 4o 

u^j^omnxi^^^^^^x^^o 
[0 116] mmms) 
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g§ ^ t3 /iSOOm I GS p AS >' ^ X a (7) S6 ^ 
mi^fzm. 11.6gcO/}^Ux-^;Ux;U^l^>(PES). 12. 2 g 
(0. (DyD/t>if;Uh>, &mLrzSQtii\(D7il 

H -7 X y > ^xntz. b f^^^ b mzom-^ t 1 4. 7g 
(0. <Dm7Kmt7ji^:zryA^mA,rzo sii^ffi 

x\ ^mmm^o.50y h)V(Dm^^>y^iz^^<ot 

l::?^cj: -5 ^ Tli 0 L fern. 1 20t: tCT— RfeMi±$^ 
XD-I- ::t>3?^S^Sfifitl700g/molT^o/!:o 

[0 117] x;i/^yDtf;WbJpUx— 7^;i/X>ii/7j^>-a 
^Sconx htiTfTBS(D^«^cCX>>?xTy^x^^y 

^ ^ U X- T*;UX >iP>f: > ^ JH*Jffcl XgTSligT # ^ 

-So 

[0 118] uyn-^y^a^susmmm^mizW' 
^nrzX)i^:/u\zMt^'j x,-v^)ixjv^>}. ogt-r 
::r>3ci^*20^ u u h;i-^An> )2QX:},zmm^mv 
Tzo tcom. J^abTx;i^5}^yDhrjHt:#Ux-T-;i.x 

^ Mfiat^ 6 -r7oog/mo \ tmmu/^-y j]^^ 

px;^3J^>^^«M^lwI^^c5!c^E-e*o;^co -->^. mkE 

(Di:mm^(D (D {C^L.fcJ:^lC^{iiI]Yj:X;l/5t:>>ft;^S 
JP7K5J^^^#T3000g/niol ^^tl^. *!J^a)960g/molco 

^mrjiy^)v^y^o\zMt^.^jx.-^jix)i^>mmnu 
mim<Ditmm)(D{}] {ztmi^tz^muysjv^^yit^w^ 
m^tTKmmmmmtmfsir) . ia«fct/i->';p:tnx;i/3^ 
>mmmm^mm\z^m^7iki.. ziTsht^mmiLL^ 

(2) ^fi?K^(Of^K 

mrd (1) -e#bn;t^^^^5fiM%(^«Stc;^j:^J:e) 

^{^<^xfcf>z3-H{CcfcO;^*^x±{cJl§^L. m«:bfc 
80t:-CK'^K:<SbTJ!ij540Mm<om<B!SBglX^f^^ 

[0 119] 7^>'D>n-^>^y(?)SUS^iS?l^^^tCt# 

An. i20T:(c2iirBi{R^Lfc. ^(d^^. mmmm\i{<D 

-(yt>mmm{^^tZ2y. ho/1-:7;^x^^x;^7^>S^M<h 
'^mcoittStmxo (2) (c^U3^cct^(ca:iKW2c«?^x;i^ 
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(2) i,z$mLrz^mu:^ji^n^>it^-^mi^ityi^m^mm 

(3) mmmm^mmmi6i:h^umymmt^'^u^(Di^m 

mmm^mmmm\)i^m^ (2) -vn^nr^mmmmMf. 
ji'^-^A^^mmti-T^yiz. m^a (2) (on. 

^mMLTzo ^<Dmmmi^^mmmm\r ^m%^ (2) i? 

fco e^ai#_ltO. 29mg/cm2 (m^S) <h e^-;i-T-r:r> 
A^^S}#fiO. 32nig/cm2 (tK^S) <DHi/mW^^<4^ IX 

[0 12 0] y^ya>z2-9->^(DS\}smmmmm^zn 

CO 1 2 1 ] --Jj-. m}&(Dltfm\(D (3) Ic^LfcJ:^ 

izit^m^^mr^ysjv^^ >it^mmm^tAm^mmmm 1 1 

uxji^^^ymmxmmm^i^tmmiz^m^^L. ax 

(4) mmmmm'^ji'ihmmtm 

mmr^c^iiz^o^TK^^rz. m^nrzmymmt&'^ 
m}i^mm±Mzm^:i^. mnmmthmm^tmi. 

m^mm ik/cm^) (ot^ti!itfmj±m.s^ (v) x\ m 

mmmm (mVcm^) Ot^tB;'J«JEt^0. so (V) xmi^ 

mmm&zmA/m^ (Dmi'XScmr^umum^n-orzo 
mm^i^ymmt&'^wa^m^^rzmMmmmiiJio)mMi. 
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fmm^Mx^^. mi i (D2nz7^r<i^y\zttitimj£\t 

■r> 1^1 i<D2S(D/^—yji'tuxjin^>mm:^m^^rzf^ 
Mtmmx^-Drzo ^i 1^(029 (it^mcoy. 
ji^^xt^wmmitTi^mmmm^mm i.rzmmmm±: 

m^zTJi^^jim^ift'LXT.jin^ymm^^'isi.rz^'^m 
10 ^iti^m^mmm^m^^rzmnnmm'^)vti^. x;^5i^> 
mt.mm-^i.tz'^mmmty^m^.mmn^m^^rzmn 
mM^'^)v^ 0 miK^zmnx^^^ c ^mM}^x$>^. 
(6) mmm<Di^m 

mrd (5) xi^mhTzmmm'tzji^^zsmmmi.. ms^i 
mm(Dmi^^i^i^mmnmm^i^miyrz^:i^. 3km 

[0 12 3] mmms) 

(1) x;^4^ya t:;W[:^Ux;^^>(7)'&^ 

20 §§^'3tt;^c500nilcoEg::)P^lg:7^xa(OF»ggS^^^M 
22. lgC04^UX;i':1^>(PSU). 12. 2g (0.1^ 

5'>->?^unXi$^><D^l^^S (1 :1) ^Xnfco « 
#b;^cC7&^*^*930^;!?HtT14. 7g (0. ll^;^ co^TKi^^fb 

T^. ]QQX:\Z2Ammi^'Drzo 'A\^^X\ ^m^^2S^U 

'J ^> hji^<Dmmm^mmvrz».yi<i5do^ u u 
^)vyjuz2-ji^mmmmi.rzmm^ h u -^ATK^^ff^-c 

/mo I -3 /to 
[0 12 4] X>»^7jN:/nh:;HkX>;i/>J^>««!S<^3X h 
\t^m(D^mt^X, >zy-7^'7y.^y^X^^^O)X)V 

^y^WM\z\yMxm:mx^^^. WMf^^^imx^TM 
^mxmm^n^^^-y)v^uys)vi^>mmm^(ozi7s 

K ^ 1 /50OT <h 3:fiifi T -6 o 

[0 12 5] x;PxKynt:;i/{b^Ux;i/:t^>ll^Kl. Og 

i:<:t>3C^*20^ U 'J y h^U^An, 120X:{c2MFb1« 

J#b/to ^(om, ?&aiLTXJl/7jNynt:;Wi:3pux;p^ 

x;U3t^ypt:;Hl:4-^ux>iU7t^>m^M(0^:t>5^m 
S^SIia^«;j^<hl5:b ^ t'750g/raol <hiSfiffi75:/t--:7;i. 

7j-nx;i^^>^^«H<h[^^{c3c^^T^ofco m 

a!<^lt«5«{^J5(7) (1) (I^Lfcct^(C?cf!ffi^cJ:X;U:ii^>{b^ 
M»I*^J^»*fl*T3000g/raol *!JW(?>700g/mol 
50 t., ^{dfaYj:x;i.3j^yutf;Wb#ux;i/3i^>m»SJl^ai 
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(2) mmnm<Di^m 

(1) Tt#^n?tx;U5}>>>^ntf;Kb5j?'Jx;i^5t:>ll 

i//7nnx^>cD^^^^® (1 : 1) izmmi^fz. zcom 

[0 12 6] y^yu>z2-v->^<Dsusm^m^m^zm 
)U:taAJl7t^>mmLmmlzym^l^t:>^•r. mhi.-D 

f)^0[^xi^rz. -^r, m.mo:>ltmms<D (2) fc^L.;tcfc 

mm^m(Dimms(D (2) {ciB-;ii£byc^fiiH7^x;P5^^>{b^ 
:;^)i^>mmtmm\z'ic^^^L. =jx h<h4#tt:6^M^E 

4omm%(DB^m^ti-^>\z. (2) cDhu^^zn 

\z^m^i±x^-xh mmmui^mmmm)^) ^mm 
Lfco :z<Dmmmmmmmmm%^m^ (2) xm^nr^ 
mmmm(Dmm\zm^vrz'i^. ajsuTa^ajtito. 25 

mg/cm2 co^X^^t^^^4^X^{^Mbfco 

[0 12 7] y^ya>zj-y->^(Ds\}sm^m^mzm 
^nrzmm/mmm^mt'i'^>^m7i^2Q^ u u y 
hji^Ati. mx:\z2mm^i^i.rzo ^co*si^. hm/'^ 
mm^mt^iZiy. ^(D/^-yji^uy.jun^ymmt/'^- 
y)i^a7.ji^n^>mmmn^m\^^xi^mL'rcm/mmm 
^i^hmm\zwmt^t)^r. m^i.'oyi^oi.x^^^rc. 

[0 12 8] -Jj. mm<D\t^mS(D (3) IZ^Ltz^^ 

iimmmm^mmmmx\^m^^xi^mi.rzm/mmm^ 

mutm-mumyi^^m^kn'xmitm'f. i>i^^^^\zf^ 

iztmLrz^muysjv-^syit^-^m^itTi^mjf^mmmm 
ymmm-^iMt^r^^D. ^smw^-yji^^ux)\^^^>m 
mymmm-^i^^trnmizi^^^^L. ziy^h^mj^^m 
iLLxmnxi^^. 
(4) mnmmmizjithMmm-m 
mtm/mmt&'^m^mmLrzm.^ :t>7K^\z2m^m 
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mr^z.tizj:o^7K^ii:rzo m^nfzmxmmi&'^ii^ 
x^mm±iMzm^z^. mnmmthtji^m^mmi^ 
fz. n^tifzmm^^m - mttm&':fu yh^mi2 tc^ 
fo (A/cm2) (DL^thtimfEm.^^ (V) 

Sai^fegSOO (mA/cm2) <7)<h^tB:^®£EtiO. 81 (V) 

[0 12 9] X. mfie®^i^^^3^^M»¥ii;i'^m 
70 (Ojg^^ia 1 3 tC^-To ^13 4'CO30ti:*:IS^HilCDm» 

mf^^x$>^. mi 3^(Dzm/^-yj\.^uxji:;i^ym 
mmmmymmtSk^^^m^^rzmnmmm'fi)\^(DmMii 
um^^x$>^. mi s<DZQ\z7i<'r<ko\zihtimm\t^ 

Ell 3C7)31(Z)/N-— :7;U::t-nx;i/Ah>Kfii^fflV^/t^:^<i: 
^^X^i-^tz. iai3 4»(D32 (lt«i«^J5c^)X;i/7jC' 

>{b^§Mj^{b7Kmm«sxi ^figffl vtzmMmmm^: 
M (Dihtim&mmQ^szyx. ummmmmr^W:Xih 

mizTjv^ji&^^i^xy.jun^ymm^f^'^i^rz^wm 
mit7i^mj^mms^m\^^rzmnmmm±j\^^^. x;i'5i^> 
m^Lmtm-sri.rz'^^mmityi^mmmmm^m^^rz^n 
mmm'tju<i:Dm{\mzmnx\^^^z.^mj]mx^^o 

m. 2Smg/cm^ ^:mcx^^izhmt>^-r. Mmms(Dm. 

30 m5<Dm/'mmm^i^(DmMmmRr^mmmm^mm m 
m^itmm^<Dmymmt&^i^j:Dmnx\^^^f)^^x$> 
(6) mnmmcDi^m 

fate (5) xi^mLTzmmm^ji^zsmmmi^. mst 
mm(omi^m^^mmMmm^i'^mvrztz.^. zkm 
mtf^7F:i'rzo 

[0 13 0] (ItMtmS) 

(1) x;U5i^>{b4^Ux;u4^><o^^ 

40 mn'-m. u&m. mittuvzyOA^w^tmLrzmm.mm 
m^^mzSQM<Dm^atimy^ysZ2<o\Hm^^mm 

mi^fz^. 25g(;)5j^Ux;i.^>(PSU) tm^m]2M^A 

nrzo ^m^m.T. ^u^zx-mmn-.i^xi^-mmtL 
fzo zicomm^z. mmnmr. mnLu^^^mTuoh 

J:0ASm\(OC^aa^,m^mTl.rzo mrmih^L^^^^K 

fc66i0o< o<hfigTb. ^mf)m'^^^izt^-:>rzm\tb^ 
]^[^\zmT^mY^itrz. mTmTm:<D^jt-mm^25x: 
\zx3.5mmmi^Lxxji^^^>iti.rzo -Ai^x. Kft^m 

50 fiJc^lSU y h;K7)JBi-r:t>7KtC«$o< 0<hnSTLT'X;U 



-19- 



37 

[0131] 9-yu>zi-^>^(DS\}sm^^^m^wzm 

XJP4N>a®H<0-r :t >3^^g^SMMt^3000g/mol <h 
ttlffla)700g/mol J: 0 < ;^ci: 0 > X;P>}^ >S;&m'S 

(2) m«Mflic7)f>^M 

tStS (1) Tt#bn;^cX>il/5}^>>ft;4^Ux;i^4^>««S^5 
mmitZQ : SO : 25) (C^^Lfco C(D^f^^Xt:>3 

[0 13 2] 7^:7D>3-^>:if<7)SUSSJ^SK§§§{rf# 

An. i20t:{-2iir«^{5fti#L;^c<. ^<7)^^, m^s^xui 

40IIM%(7)S^mf#;^-:^>{c, mrd (2) (7)5mM%it 
«S<h(7)SSl;b7!)^^2 : 1 <h;^j:'5 J: ^ (C^^jpb. l^-tc^^^^ 

^(^m<i«itg^affifg?f^xi^HuiB (2) xm^nrzmm 
mm<Dmm\zm^vrzm. iSfe^bTS^ffljtso. 25mg/c 

[0 13 3] ^yu>a-9'>^(Ds\}smmmmm\zn 
iE>nrzmm/mmm^m\h^^>^myf^2o^ u u 
K;u^An, i2ot:{c2MrBi{S^f$b;^co ^c^^^. mxm 

X^^^tzo 

(4) mnmmm±i)i^o:>miM3EUf!^ 
m'^^^mM^m^:mm-^(o^7.mMsm}&(D'i^w\^mt2tz 

mmfi<D±/^U~-^ (AW^l^-^^V- M;^^^7^ci:'5@«^ 

(D^nx&mr^^mm.m^n'Drz. ^<D^e^^. miso) 
z2\z7r:'r<^oizitiiimf£mjmQ. 68vt> miW}mrmQm 
m^xm^mjE^mKU-Drzo 
[0 13 4] mmmi) 
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(1) XJl/TfNya tf>iHt:5i^Ux;U7i^>(D^^ 

mwm. umnf. mittfjui^o^^'s^imi.rzmmK^m 

m^-o^tfzBOMcDm^a^&y ^ :^n<D[^m^^ms 

mi^Tzm. 22. 1gC7)7j^UX;P5l^>{PSU). 12. 2g (0.1^ 
M <D:/D/1>-tf;Uh>> ^mLTzbOaKD-hn^y-t: 

y^xntz. m,w\^fs.ti^^mzmM'yx\A.ig (o. ii^ 

(Dm.y^mtT )v^zzo L.^m?Lrz. m.A^mty)v^ 
::z^A(DmmT'^. 2mmum.\^rz. '^\^^x\ j^fS^^ 

^25a U U h;KOS«i^^?^jjPU/i7K7K5005 U U :y 
a> :t^^)VT}Vzi-)V^W.mmiBl.tzmm.i-h^)^K 

i^mmx^i^x^tz. :^mitT i:.^mm. mm^ 
m^mxm.^i.rzmi. mm^wm-^^tzo t#^nfcx;i/ 

[0 13 5] x;i/7tx:/afc:;Mbx;i'5}N>s^s<^zix h 
rfifig t^cJ: X > - T y ^ X ^ T ^ ^ 7p U X 

^MTSa$n^A-y;i'^px;i/>i^>^m«M03X 
.20 hizit^ynmT^^mx^^. 

[0 13 6] x>i^^yDb:;i/{t:5j^ux;i/^>^^ai. Og 

ch<.:t>32^^20^ U U h;^^An. 120t:ic2®r^1{Si 

nx^tzo ^(D^, ?^^bTx;U7|xyntf;Hb5j?Ux;i/4^ 

x;l^:^:/nhf;K[:4^UX>'l':1^>^^M(^'l':^>3^^ 
a ^ aSMtl^^jS^ h^t)^ T660g/ino I h i^filbY^/^ - y )l 

:tu7.ji.:^>mmmmt^m\z^^x^r^fz. jt 

mm5(D (1) {r^b;^cJ:'3rc^fiifi7^j:x;i/;i^>{l:^^^j^ 

5^»^#-r3000g/mol<h|g{bb> WMcOTOOg/moKOMJ; 

0;^#<;^j:0, x;l/7}^>»;^^m«L.Tl^?^Co gp^, gcfiffi 
;^ccx;u^:/n e;WbAt^U x;i/3}^>m«Mt^t^a!<Dlti5^M 
5(5C> (1) {CIS® U;^c^«;:cx>'U4^>{l:^#]!Sj^{b7K^^ffi 

mmt§s,r^o. ^Mf3:/^-yji^:ta:^ji.:;tsymmmmt 
mm^z^^^Tjki.. zjxht^mmiL\^x&nx\^^ 

-So 

(2) mMmm<Di¥m 

{zh^J ^aam^y-z^^aujii^XDW^mm (1 : 

40 1) izmmi^fz. z.(Dmm^y.\:L>z2-hizj^DiS^x 
±\zmm{.. MKu/^m, 8ot:T^?fe-«:^bTMP38M 
m(Dmmmm^i^f^i.rzo 

[0 13 7] y^yu>zi-v^>^(Dsusm^^m^^\zm 
e»njtfl(rtex;i/3t: >^n tf ^Mb^P u x;i.7j^ >m»s^<h-f 

:^>3S^7K20^ U U h;U<&An. 120t:{C2iirBlCilJ# L 
fco t(D^M. ^<D-f:t>mmm^tm::^y.h(D/^-y)l 

:tuy.)\.7i^ymm^mm\zwmtmt)^r. mhL-of)^ 

W?c«Acj:x;i^^>>fk^SJSj^{t:*^ism®SXHi[^--^in 
50 muTK^m^nxm^. {i^i^^^izfji-ox^^rz. m^. 
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b(D (2) \zimi.r::^mrji7.jv^>it^mmmt7i^mmm 

(3) mmmm&mmmi&Rumymmm^ii^(Di^m 
4omm%<DmiktBmti-:^>\z. hsib (2) cohu^n 

tc^Sfe^i±T^-x h mmmm^mmmm) ^mmi. 
fco z.<Dmmmm^mmmm^m$d, (2) x-n^ntzm w 
mmmcommizm^Lfz^i^. ^m\^x^^mmmo.25mg 

[0 13 8] 7=-^n>3-5">>/(^SUS$SiS^^§§JC# 

;p^An, i2ot:(c2iirBi{Rjtb;^co ^<^^m. my mm 

[0 13 9] i:mmb<D (3) {Z^Lfz^o i^Zit^Jt 

m^mfsiXji^^yit'^wmmityKm^^mmm^m^^xi^ 20 
mi.rzmxmmi&'^mtm-mum7i^^m^i^xm\m 
tt. i^i^ifi^izfjiO. mm\^mf)mx^^rzo ep^, s« 

K{?ij5o (3) iz$'dmi.rc^mti7.ji:^>iti&-^mi^it7iim 

:^)i^^>mmxmmm^i^tmm\z^^^^{.. nxh 

(4) mnmmm-izjvihtifmtm 
mmymmt&^i^^mmi'rM-c ^>7K^^z2mmmi 
mr^z,iz\z^o^yi<i^-^rz. n^nr^rnxmrntstfru^ so 

m^nr^m^'^^^- mf±y''a^y h^mi ^izifk-r. mut 

(Vcni2) <D^^lhtfmiEm.l5 (V) T\ mrk^ 
S300 (mA/cm2) <O<h#m:;^J®JBEti0. 83 (V) xmW^i^ 

i'mmMmmm±:)i^^Lx+^mm'^mx^'z>tzo 

[0 14 0] X, 

CD^^^^m 1 5 tr^To ^ 1 5 4^c7)33{l:*:i^l^0;]COmiS 

i^is^T^^o mi ^<Dzz\z7v^^^'!)\z^timmn)m 
1 5(D34o/1->';^7^□x;^^>S[^$:ffll^;rcSS^<hl^ 

^T^o?to 111154^(035 (i:b*Si{?iJ5C7)7.;l/^> 

<Dai;^mEE(^»jwo. 63VT. mhm^m^m\kx^iif)^ 
MKfs.-Dtzc ^(Dztt^ib^mmmityKmoyi^-^mmiz 

yKmj^mmm^m\^^rzmmmmm±.)\^t)^. y^jv^t^ymt so 
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25^lg/c^l2^:l^l;T^^^r^)^^^)t:>br> g6iS^J7<0^*4ffi 

itmm<omymmm'^i*^^D&nx\^>^f}^^x^^, 

(6) ««*^fmy&<Df^M 

ffifid (5) xiiFm{.rzmmm±:ji^zmmmi.. mst 
mmcDmi^is^i'mmnmm^i^mi^rzt::^. 2\ch<d 

ihti^^i^rz. 

[0141] mmms^nmmw mi^m. umf. 
mittfji^i^o A's^tmvrzmmi^m^^'z>^frzmm\ 

<Dm'Dn^&y^y.:j<DiHm^^mm:mvrzW:. 

>if>^An/zo mi^L'Ufj^^mo^^^^i^x^A.jg cai 

l^JV) <DM7i<im<ty)\^^::zO/:.^m:^rz. ^TKffi^kT 
JKiS#j^25^ U U h;Ko?i«i®^^?^j!]Pbfc* 

*150^ U U *y h;UtC^i^, JKiC<^f?lt$i^/!:o 

MT-r^ z ^x::^jv^^y jv^Mt'^^m^ityKm^mih 

^^>yi<imf^iim\mm^zji^mi\sLmi^^mmf)^^mz 
f^^^xmomi^rzm. }20'c{zx '-mmj±^mLrzo 
m^nrzy.)in^yju=¥Mt^wm^i[:7Kmmmm(D-r:t 

B^itTi^mmmmcDziy. StirtTiife(0^«7'cCX>>^-yy^ 

TM^mxmm^n^/^-y)v^ax)i'^>mmmm(D 

ziy.hlzit-<}MmTtm^X$>^o X. g6M{^J8-13 

-7^>^(7)SUS®?gm^^4^-r:^>^ei7tc4^T120t:/2jl 

-r. mmti/^-y)\^:tuy.jv^.>mmmm^mmiz^^ 

xz}xht:m^f}miLi.x&nx\^^^o mmms--n(o 
x)\^^sy)U=^M\:^Wrmmi\:7i^mmmmm^9'ya>zi 

y)i^:ta7.ji7i^>mmmmmtmm\z^mxzix ht^ 
fif)m^Lxmnx\^^^o nmm^-^uoyy^ji^^yjv^ 
Mt^^mmitTi^^mmmmmymmi&'^i^^'ry a>zi 
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^xsoommwmm(ommms--no)7.ji^:t-y)v^Mt^ [0142] 













♦♦FX 14. 0) 


?^ ^> 
(12. 0) 


(15. 0) 


:'<20. 0) 


X5.0) 


XII. B) 




7' OA* yfjt 
<12. 2) 


(12.2) 


(12. 2) 


(1^2) 


7' OA* yi4hv 
(25.5) 


7' >y9JVrV 
(13.6) 




150 


150 


150 


150 


150 


150 




12 


12 


12 


5 


30 


30 


(g/mo)) 


620 


610 


680 


1000 


250 


680 


^IS^I^^fiSS Co/mo 1} 


620 


610 


680 


1000 


250 


680 


BIS 








mm 


mm 


mm 












mm 


mm 


CTC V at lA/cm^) 


0.55 


0. 66 


Q. 65 


0.6 


0. 69 


0. 65 


soomA/cm^T-sooo^m^saa 


97 


98 


96 


97 


96 


95 



[0 14 31 (.mmmxA) 

g§ ^ o 1 1 ;t 5 0 0 m I CO E o I :i ^ ;S ^ X n c7) ^ ^ ^ M 
21.6gcO;i^UX-5";i.X;L^:^>{PES), 60g 

hu^y-{iy^xntzo mr:\zUr)xm,w\.r^i)^^n 

^(omtii^mi5:A^^^]hhjtd. P^^iA^flT?*. 150 

ifiiiRSf^^, ffltffJt^^t'tttc/ji^^-egiOjgbAc^, sot: 

\zx-mmj£^^i.tz. 

mufct^. iOgcDmfiei5^n;^>^5^;L'{i:5^?ux-7=';ux;i/ 

3i^>, $fc<^L/c50mlcox hD^>ir>, 30g(^te^:h h 
U'!7A$An, 100t:iCT5P*PBlMtfUfco MJC.IO^U 



izu^^xmK^MVfz'i^. ]2ox:izx-mi^f±^mi. 
Tz. f#^nfcx;i/:i^;<^;Hb4^ux-^;ux;i/^>m<S 

[0 14 4] -^mm-J^'mx'i%^n^7.)u^yji^Mt^^ 

- T y ^ X ^ -5 U U X- > ^ 

mp^izzTMxn'j^x^. j^.nf)^^Mxbj:m^mxmm 
bTf#bn^x;U7KT;i/^;Wb#ux— 5^;i/x;i':t^>ll 

jgit>!U h >Tx;p:lNT;i^=^;Wkt-'5^ig:*^ifecD(5^;&^'ri 

[0 14 5] 7^:7D>a— 7^>^:/<OSUSSS5BEfl§Stc# 
b n;^cx / U x-5^;ux ;U3j^ >S^!S1. Og 

50 ^:-r^>32^7K20^ U U hJV^XtX. 120t:(C2ilF^W 
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fc. Jtlgfisjio (1) tc^L.;/^ct:^{c^filljyj:XJl':^ 
MJ!JP7K:^«^ft-T3000 g/mol<h^{l:L., ?;j^(7)960 g/mo 

(3) ^^KfliOftM 

HftHEi (2) xm^nr^y^ji^T^^^Mt^^^j x.-y^)uxju 

^>m«M^5fia%co«^(C^-5cfc -5 h U ^ a DX 
^y-i^^aax.^XDm'^mm (l : l) tc^^b^Co 

Lfcik. sQx:xM'^^mvxmm^2um<Dy.jun<^9-ju 

[0 14 6} 9'ya>zi-^y^a)susm^^mnm\z'i^^ 
t>n/iWl2x;b^^^;Hb*ux-^;i.x;U3jv>miSS 

-y)i^ay.)i7^>mmtmm{zvm^^t)^'r. 

UTl^fCo lt^m](D (2) tC^U/tcfc-f) 

^«?^ci:x;i/3iN;<^;Wb3i^Ux-^>ii^x;i/:1^>m^S 

(4) mmm^^mmmmj^zj^mymm^^'Bti^cDi^m 
AQmm%<D^^mmtt-:!^>\z. mib o) coh^j^a 

5^^m^S<hcoaSit^'2 : ]t,f^^J:z)i,zmmi^. i^- 

\z^m^i^x^-xh mmmmmmmmm) ^mmi. 
fz. c(Dmmmm&mmmiik^m-d (2) xm^nrzm 
mmmcommizm^i^fz'i^. a^^uTS^asMo. 25nig 
/m^(Dmxmmi&^i^^i'^mi^rzo 4o 
[0 14 7] T-yuyn-^y^oymm^m^mzm 
^ntzmm/nmm^{^t-i 'ty^^A^2{^^ u u h 
)v^xn. mx:\zrmm^n\^rzo ^(o^^. my mm 

m^mtm:n7. h<D/^-y)Vytu7.JV^>mm^i/^'-y 

□ x;!/^^ >mmmm^ m^^^xi^mLtzmymmm^ 
n^tmmizim^::^iD^r. mhL^'/)^o{.x\.^rzo - 
-)5. ^^m\(D (3) \zfv^\.tzXo\z\t^m^mt^y.)\^^- 

mM\-xmt.m-^. \^^\i^\zuKi. mm\t.mt^nx\^^ 50 
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tz. ED^. 3^fiffi;^cCx;u;^j>^;Wb^J^ux-T-;^x;i/7i^> 

nmztti^^i^x.. :j7.v t.^'^mw<L\^xmvx\^^ 

(5) mmwtm-'^)\^^ti^mvim 
w\wk/mM\%'^w^mm\.tzU'^ ^ yi^^ \zin^^m 
m:r^^t.\z^^^i^^^fz. m^ntzm/mm^^v^ 
^i¥ffiir;Kcm^c:^, mMmm^^'&m^tfmx^fz. 

%^nfzn.mM^-^tim±r:fuv v^m \ et-^t^o 

moft^^Sl (A/cm2) c7)(h^m;^mi£tia 68 (V) -e> « 
dft^^SSOO (mA/cffl2) <D<!:^ai;^^JE{m82 (V) xmW 

^^'J^=f'mm^^cmm^^}\^t.\.x^■',fm.m'^m.x^'Dfz. 
[0 14 8] 3^:, mtrnw-^i^^mmMmm^^yx^^m 
mmmim^zx^^<j>^{^-x^nfmmnM^^fx'otz. ^ 
<D^^^m \ 7(c^-ro lai 1 ^(DimrJmmmmM 

mm/mM\^^w^Wi \^^tzm¥^mmM-^)\^o:>mMmM, 

^S^T^^o g|l 7 4iC037ti/^->';i/:^PX;UAh:>^« 

^1 7(D36{-^T<:i: -Steffi 

1 7Cr)37<0/\-— '7;l/^DX;U^>g^Bg^ffil/^fclg;^^f«I 
^T^o^Co --n. m \ 7*C7)38 (i:bfe«^Jlc7)X;U:1^> 

V^timmtmm^^ 73VT. ^i!jB#r«1600P#r«1l^l:m:^;;6^^i 

<u-:>fz. z.(oz.t,is^^'^^mm,\\:i\^n(n'^^mmzT 
)\^^}vm^it\.x7.}\^it^ ymm^^'^\.tz'^^mm\^i!^ 
m^nMn^m^tzmmmm-'^)\/ti^. x;u2}^>s<hii: 

^)\^^^m^^\zmvx\^^^z.t.mmx^^. ^ 

(6) mMmM(DV^m. 

^^(D^w^'^y'i^^mmm^^Vemx.tzizz.:^. 3kW(^ 

[0 14 9] (gUJS^JlB) 

(1) :/p^:^4^it;>t5^;Hl:7pUx-5^;!/x;U5ix>cD^ 

g^Ofrt/t500tnl<7)lzgoP3ltLia;>^^X3(OrtSf^^^S 
glLfc^, 23. 2g0O4^>jX-x;i'X;l^:t^>{PES) > Ki^L 
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mi-h^jOA^xn. mrzizxsmmmwLfz. '&z.] 
0^ u u h;i^co-r ^>3cm7K^j[iPx.. smmmwiytzo 
:ki^x. ^mmm^}') V V)V(Dn^^iymz^r>< 

5i^>^^«Ttti$i±> m^U^x^fz. m^x.tz^m^^^'^ 
-xz^^u-^ 'i^>im.wt.m,^mmz^^mw^v^^. 
mmif^^mzu^^xm'o'^\^tz\^. n^x.\zx-m^ 

[0 15 0] *Kig:;^^T:f#^n^x;i'4^T;i^^;Mb5t^ 
UX'-^;i/X;i/5t^>«^S(03X hJirt7S^co^{ilIifci:x> 

vx 7 y ^ X ^ -/ -e^ -5 u u X— 5^;I/x;^7^^ > ^ 

u u x-^>ii/X>ii'^>^m^it;u h >T=x>ib7hr;i/^ 
>«»S CO zi X h ti^M{5?iJl 4(DM}g:*ffict 0 1 :^M'>U 

i^^fzisb. mmi^n^comm'^mxm^n^xji^n^yji^ji^ 
{b5jtux-5";i/x;U7K>S«^03X h<oi/i. 5trji 
0. nx hWicWW-e^-So 
[0 15 1] 5=-:7ci>n— 7^>^<^susS^^§St't# 

b nfc X ;i^:t; ti- ^ 5^;Wt:?J^ U X- X >m/S 

Ml. 0gch-r^>3^^7K20^ U U l-;i/^An> 120t:iC2 
Mr«H»J#L/ro ^cDt^, ?fraiUTx;U4^^^it;<^;Ht: 

u x-T^-^ux^i/^t: >mmn<o-c ^ >^mmmmMm^ 

mi^LTz. ^(O^^. x;i/^^4^ii->^5^;Wb7l^Ux-5^ 
;l^x;l'5i^>'®^Hcr)'f :t>3^^S^Mam;jffl<h^:b 
^ reoog/nio 1 1 ^Mfs./^- y )\^^ n X >S^^<»® <h 
l^1i(C^X^T'^o;^Co -Jj. It^MlO (1) tc.T^b/cJ: 

■5 iz^muTsjin-- y^ti^mmi^ityKmnmmo)^ ^ >^ 

^S^mtiP-J!lPtaJUn*^3^^*ft-T3000 g/mol <i:^{t: 
»Jffl<^960 g/rool<OfflcfcO;t#<7^j:0. x;P4^>S 
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mmmtmm^z^^^TT^L. :ny.h^f^mmiLLxmi 

(3) mmmm(Di^m 

Bftid (2) -cf#^n;^c^^^^5afi%(OiiStr;^^cfc-3 

;<^;i.X^;U^ h >/g^^*g ii^mitZO : 80 : 25) \zm 
Ml^fzo ccofg?(^^xe>=i— h{-ct 0;^*^XJi{cMr^ 
SQX:xM^^i5hLxmm42um(OmM 
w mm^i^f^l^Tz. ^#e>n;^cX;^3i^>^^-t^*^^;Ht:;SUx 
-T-;i/x;i'3j^>m«SM6o-r:^>aSm^Ji8 s/cm-e*o 

[0 15 2] 5^:7n>=i-5^>^^<^)SUSMaE?ffl^g(ct# 

bn;^ctfitEix;i/^^4^it;>^5^;wt:#ux-5^>i^x;U5}^> 
mmmmL-(^>^m7\^2Q^ u u h;i/^An, mx: 

X b<D/^-y)vyta7s)U:it^>mmtmmizwm^mt>^ 

M^>Lo7&^0 bTv^fco Itlji^jico (2) \Z7jk 
\^rzJ:oizimm^mu::<A^>it^'^mmit7i^m^^ 

\^^tz. EP^> ^{iiii?^j:x;i'4^^^i^p^^;Mb4^Ux-5^;v 
x;i/5i^>m^HBiti^«;^ci:x;^4^>^b^»i^)^>ft:*^iS 

nm\z^K^^^v^ n7.hii^^^timtL\.xm.nx\^^ 

(4) mmMm&mmmmRzsmymmm^i^cDi^m: 

40Sffi%<oe^aj#:^-#>fc, h9IH (3) (DhV^u 

30 \z^m^itx^-y.h immmmi^mmmwc) ^mmi^ 

Tzo :i(Dmmmu^mmmm^m^ o) Tt#6n^c« 

/cm^comymmm^i^^i'^mi^rzo 

[0 15 3] y^yn>:i-^>{f<DSUSm^^m^^lzm 
bn;^cMtE'x>iU5i^^^iJ-y^;Hb4^'Jx-5^;^x;U:1^> 

An, }2Qx:iz2mm^mi.rzo t<Di^^. mxmmii^'^ 
mt^iz^T. ^(D/'^—yji^tuT.jv^^^ymm^/^-yji:^ 
u7.)un'^>mmmm^mi^xi¥mLrzmymmt&'^i^^ 
40 mmz^nmh'^f^^^. si^uoT^^obTo^/to -Jj. 
\tikm\(D (3) \z7r:\^rz^o\z)x.m^icmfx7s)v^->i\: 

wxm\tMn. M^\i^\zuK> . mm^mf)mx\^^tzo 
Eli-^. ?cffi?'ccx;u^^^it^5^;w[::4^'jx-'r-;px;i^7i^ 

tmmz^^^7f:\^. 3X h^rl^tW^PoSLTSnTli 
50 -So 
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(5) mMmm-^)v^-h^mm-m 

nmMm (A/cmZ) (hii^v^^nmtss,^^ (v) t% « 

mmmi^^ (mA/cm^) cDch^tij;^mmtlO. 83 (V) TSi*: 
[0 15 4] X. mie@#:i^^^ie^*«*4^?a#-lr;u^« 

^^T^-Sa ^1 94'<7)40H/N'— :7;u:tDx;P>i^>S^m 

^•hmmmm. 73vt, :^»jj^r^i6oop*F^mTffi:/3:^^sii 20 

(6) «3^f®*<OfPS 

fffiEi (5) ^{'^m,\.tz.^.nM^)^y^^mmm\.. ^3<h 

[0 15 5] 

Wii^m^ mm m \t^m rj.:c>i^-yy^x^y^^mn 40 
mm^m^'r^zit\zxK^. i^^mm\zmm^i.fc7. 
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[^2] mw^i^^mmmmmmmmm-±.)V(omMm 

[^4] mv^^i^^f-mmmnmmmmm^Dvo^n^^m. 

[S6] mw^i^^mm:¥mmmmmW'\i)v<Dnm.^m, 
[^7] mi¥^:^=f'mmMmm.mmm^'t)v<Dm!K^u. 

[Eii4] s^iS^^^^*4mffifflm?&^ii;Ko^«E5&s 

[017] @f*:jg^^^«S^sf^ffiffl«?a#-lr;K;)l»^tta* 

[018] mw^i^'^mmmmmmmm^^jvconrkmm 
-m:;bmm^^-r0o 

[019] @i4^ia5i^^saj8S^£HI?afflmffi*-tr;KOiB^Vtta 

^^^^^^^-00 

M+7K> 9--7K^+7K, 10- ' ^J^tK^. 11 
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(51) Int. Ci. 7 

C 0 8G 
C 0 8 J 
HO 1 B 

HO 1 M - 



75/23 
5/18 
1/06 
1/12 
8/02 



8/10 

// CO 8L 71:10 
81:00 



CEZ 



F I 

C 0 8 G 

C 0 8 J 

HO 1 B 

HO 1 M 



75/23 
5/18 
1/06 
1/12 
8/02 



8/10 

C08L 71:10 
81:00 



5H0 2 6 



CEZ 



A 
Z 
E 
P 



{72)mmm dim 
{72) ^mm mm s:- 

(72) Mih mm 

^feJcM B ^Lm^^yj^m-tT @ 1 # 1 ^ 



F^-A(##) 4F071 AA51 AA62 AA64 AA78 AF03 

^ AF37 AH12 AH15 BCOl 

4J005 AA24 AA26 BD06 

4J030 BA03 BA10 BA42 BD09 BF04 

% BF13 BG05 BG06 BG30 

5G301 CA30 CDOr 

5H018 AA06 AS02 AS03 BB08 EE03 

* EEa5 EE17 

5H026 AA06 BB04 CC03 CX05 CX07 

EE02 EE05 EE18 
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